A strain of Q7-31 was isolated from Qinghai-Tibet Plateau and was identified as Fusarium sp. based on its morphological characteristics and ITS rDNA gene sequence analysis. It has the highest capacity of degrading cell wall activity compared with other 11 strains. To do research on its xylanase activity of Fusarium sp. Q7-31 while the degrading the rice cell walls, the complete gene xyn8 that encodes endo-1, 4--xylanase secreted by Fusarium sp. Q7-31 was cloned and sequenced. The coding region of the gene is separated by two introns of 56bp and 55bp. It encodes 230 amino acid residues of a protein with a calculated molecular weight of 25.7 kDa. The animo acids sequence of xyn8 gene has higher similarity with those of family 11 of glycosyl hydrolases reported from other microorganisms. The nature peptide encodeing cDNA was subcloned into pGEX5x-1 expression vector. The recombinant plasmid was expressed in Escherichia coli BL21-CodonPlus (DE3)-RIL, and xylanase activity was measured. The expression fusion protein was identified by SDS-PAGE and Western blotting, a new specific band of about 52kDa was identified when induced by IPTG. Enzyme activity assay verified the recombinants proteins as a xylanase. A maxium activity of 2.34U/ mg, the xylanase had optimal activity at pH 6.0 and temperature 40 .
INTRODUCTION
Fusarium sp., which is a cosmopolitan soil borne filamentous fungus, is an anamorphic species. Some of them can produce several enzymes that can act on pectin and cellulose components of cell wall (5) . Recently, scientists pay more attention to them because some strains from Fusarium oxysporum can ferment cellulose into bioethanol by one step (22) .
Endo--1,4-xylanases(EC 3.2.1.8) are secreted by a number of plant pathogenic fungus. Walton (24) described that those xylanses may play a role during infection. Fusarium sp. also secrets a number of xylanases, at least five xylanases, Xyl1, Xyl2, Xyl3, Xyl4, Xyl5, xylanase of low molecular weight have been found from Fusarium sp. (1, 2, 3, 4, 5, 6, 8, 9, 10, 14, 15) , from xyl1 to here, we reported a new xylanase gene from Fusarium sp. Q7-31.
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Xylanase gene from Fusarium sp. 
MATERIALS AND METHODS

Reagents
Isolation of Fusarium sp. Q7-31
Fusarium sp. Q7-31 were isolated from fruiting bodies of Screening Fusarium sp. Q7-31 as producing xylanase from
strains
Among the 11 strains screened, based on its crude enzyme stability as well as its high activity. Loop-full of hyphae from each strain was inoculated in 50 mL of BLM, with 1% glucose as a carbon source. After culturing to saturation, about 50 L was transferred to 5 mL of BLM containing 0.3% rice plant powder and cultured at 28 . On Days 3 and 6, the amounts of reducing sugars per milliliter of each culture medium were measured according to the dinitrosalicylic acid (DNS) method and compared among the 18 strains.
Strains and cultivations
The 
DNS method to determine total reducing sugars
Contents of reducing sugars in the liquid cultures and assay solutions were determined per the DNS method, with minor modification from the procedures described (17, 18, 19) .
The DNS reagent consisted of 0.5% DNS, 0.025% sodium bisulfite, 0.5% NaOH, 0.1% phenols, and 2.5M KOH.
Mixtures of either 0.5 mL of fungus culture or enzyme reaction solution plus 0.1 mL of reagent were incubated for 10 min in boiling water. The total volume was brought to 1 mL by adding 0.4 mL of distilled water prior to reading Spectrophotometric absorbance at 575 nm. Xylanase gene from Fusarium sp.
Identification of strain Fusarium sp. Q7-31
The identification of the strain was based on standard 
Reverse transcription of cDNA
For cloning of partial cDNA by using degenerated primers, the total RNA was reverse transcribed with AMV reverse transcriptase by using primer OT. DNA were all performed according to the standard method (16) . DNA fragments were recovered from agarose gels using the DNA Gel Extraction Kit of TaKaRa.
DNA sequence analysis
Products of the PCR reaction were cloned into pMD18-T Xylanase gene from Fusarium sp.
Simple Vector (TaKaRa) and sequenced by Invitrogen 
Nucleotide sequence accession number
The cDNA sequence of xyn8 gene has been deposited in the GenBank database under accession numbers GQ249383
and ITS nucleotide sequence number is FJ646593. 
SDS-PAGE and western blotting
SDS-PAGE was performed on a 12.5% running gel (12) and resolved proteins were visualized by stainng with Coomassie Brilliant Blue G 250. 
Determination of protein concentration
Protein was determined by the Bradford assay (2) using bovine serum albumin as a standard.
Xylanase activity assays
Xylanase activity was measured using 1% (w/v) birchwood xylan (Sigma, USA) as a substrate in 50mM 
Temperature optimum and thermostability
The temperature optimum was measured by performing the xylanase activity assay for 20min at temperatures ranging from 15°C to 70°C under pH 6.0 (Na 2 HPO 4 -citric acid buffer). 
pH optimum and stability
The effect of pH on xylanase activity was evaluated (7) 
RESULTS
Isolation and identification of strain Fusarium sp. Q7-31
Classification of the strain Q7-31 to a species of the genus (Fig. 1A) . They consisted of filamentous hyphae with septa (Fig. 1B) . To determine growth rate of the strain Q7-31, its hyphae was inoculated on the center of basal medium agar plates containing 0.3% of rice powder and cultured at 28 . The colony diameter reached about 6 cm within 7 days of culture.
A genomic DNA region corresponding to the partial sequence of 18S ribosomal RNA gene, the internal transcribed spacer 1, the 5.8S ribosomal RNA gene, the internal transcribed spacer 2, and the partial sequence of 28S ribosomal RNA gene was amplified by PCR using the genomic DNA isolated from the strain Q7-31 as a template. The sequence information of the PCR product was used for BLAST search in the NCBI databases. The BLAST result showed that the analyzed DNA region of Q7-31was 99% identical to those of a few strains of Fusarium, Gibberella, and Cordyceps (Fig. 2) . Arrowhead indicates boundary between ITS2 and 28S ribosomal RNA gene.
Selecting of strains Fusarium sp. Q7-31 producing xylanase
Liquid cultures of total 11 fungus strains including
Fusarium sp. Q7-31 with rice plant powder exhibited different degree of turbidity, reflecting difference in degradation of the powder (Fig. 3) , including Q7-31 strains in Fig. 3 (A) through (E) actively degraded the powder to a colloidal state, whereas the powder remained as unchanged granules in the cultures of strains in Fig. 3(I) , (J), and (K). Cultures of some strains, i.e., Fig. 3(F) , (G), and (H), formed relatively large white aggregates of hyphae and partially digested plant powder. In addition to its culture appearance, the strain Q7-31 produced the highest levels of reducing sugars in both 3-and 6-day-old cultures among the strains, of which cultures became turbid within 3 days (Table 1) . Comparison of reducing sugar contents, especially, in 6-day-old cultures distinguished the strain Q7-31 from other strains tested. Based on these results, we selected the strain Q7-31 for further characterization with respect to xylanase gene (Table 2 ). Fig. 3F and G); P, poorly (i.e., Fig. 3H ), and N, not detectably degraded (i.e., Fig. 3I , J, and K). 
Cloning of cDNA encoding the xyn8 of F. sp Q7-31
For the first step, we tried to obtain a partial cDNA sequence of the xyn8 starting from primer we had. Two Gibberella zeae (89%), and xylanase F. oxysporum (87%). We found that the topology of the evolutionary tree of the Xyn8 is quite similar to that of the other GHF 11 xylanases, so that the Xyn8 should be classified into the family 11 glycosyl hydrolases. Xylanase gene from Fusarium sp. induced for by IPTG; B: 1, pGEX5x-1+BL21; 2, pGEX5x-1-xyn8+BL21; 3.
Expression of Xyn8 in E. coli
To further test if the cloned sequence truly represents F. (table 3) .
These predictions are consistent with experimental data previously obtained from the GST-Xyn8 fusion protein (7). 
Properties of Xyn8
From the pH profile, the pH for optimal activity of Xyn8 was determined to be pH 6.0, with 50% of maximum activity being retained between pH 5.8 and pH 9.0 (Table 3 ). The apparent optimal temperature for enzyme activity at pH 6.0 was 40 °C. Crude xylanase from Q7-31 was used to evaluate its biochemical properties.
DISCUSSION
The Qinghai-Tibet Plateau is located in east Asia and represents a unique permafrost environment, being a result of high elevation caused by land uplift. However, its microbiology remains largely unexplored to date. Zhang G reported that the total 33 analyzed isolates from Qinghai-Tibet Plateau, 9 isolates related to 8 genera might be new taxa, it suggested that the Qinghai-Tibet Plateau permafrost region is a specific ecologic niche that accommodates an original microbial assemblage (11, 27) . Yu-Qin Zhang (26) In this work, cloning the cDNA and the gene of the Xyn8 from F. sp Q7-31 were achieved by using three steps of PCR.
The first step was to use degenerated primers for amplification of cDNA. The second step was to obtain the full-length cDNA by a modified 5 , RACE approach. The third step was to obtain the introns sequence in genomic DNA corresponding to the full-length cDNA. It has been reported that the xylanases can be divided into two major families based on their 3D
structures, GHF 10 and GHF 11. From the prediction of tertiary structure, we found that the 3D structure of the Xyn8 of F. sp.
Q7-31 was mostly similar to some xylanases of GHF 11.
Therefore, we concluded that Xyn8 belonged to the family 11 glycosyl hydrolases.
The favorable properties of Xyn8, such as high activity over a wide temperature range and so on, make this xylanase promising for various applications in the biofuel industries.
